Research into Voting Advice Applications (VAA) has hitherto been concerned with technical issues over the use of VAAs as a tool to help people vote. This paper shows that data generated by VAAs can also be used for research into how policy preferences of voters can be conceptualised in terms of a multi-dimensional policy space. Specifically, analysis of data extracted from VAAs deployed in Brazil, Peru, Scotland and Cyprus reaffirm the importance of existing concepts of Left and Right, as well as a second dimension of social conservatism versus social liberalism (sometimes known as GAL-TAN), as defining features of the policy space. This paper also shows how data from VAAs can be used to map the ideological profiles of party supporters.
Introduction
The use of Voting Advice Applications (VAAs) has, in recent years, become a new topic for scholarly research. Hitherto, the focus of the research has been on VAA design. However, VAAs also provide a rich source of data on the political orientations of those who use them. It is this research potential of VAAs that this paper seeks to exploit. Specifically, the paper explores the potential of VAA-generated data to identify latent policy dimensions amongst the responses of VAA users and to map the ideological orientations of partisan supporters along these dimensions.
Using VAAs to explore the dimensionality of the policy space
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A fundamental question for scholars of voting behaviour is the extent to which voters' opinions on different issues are linked together by some sort of ideological coherence. If such linkages exist, we would expect that if an individual holds a certain view on one issue, he or she would hold a congruent view on a related issue. On the other hand, if these linkages are weak, we would expect most citizens to hold many random and contradictory political views, unrelated one from the other, as Converse suggests (Converse, 1964) . Most models of voting behaviour assume the former view.
1 In particular, it is often hypothesised that individuals construct their policy preferences along a Left-Right scale; in other words, they identify with a certain set of core valuesor ideologies -which can be placed on a spectrum from Left, representing a socialist ideology, to Right, which embodies a free market, capitalist ideology. Typically Left and Right refer to economic ideologies, specifically who should own the means of production -the public or the private sector. In 1990 Bartolini and Mair argued that the Left-Right dimension remained the dominant dimension in most Western countries (Bartolini and Mair, 1990) .
However, following the collapse of communism in eastern Europe and the former Soviet Union and the tendency of centre-left parties in western Europe to adopt a pro-free market ideology, the old Left-Right divide was seen to have lost much of its salience. Instead a new set of issues has become more pertinent. In many countries, especially in Western Europe, attitudes towards crime, immigration and environmental issues seem to have become more important in defining inter-party competition than the economic issues that have traditionally divided Left and Right. Kitschelt therefore identified a new axis of party competition to distinguish libertarian from authoritarian values (Kitschelt, 1994) . More recently this dimension has been termed the GAL-TAN dimension, with GAL representing green/alternative/libertarian values and TAN representing traditionalism/authority / nationalism (Marks et al., 2006) . Some scholars conflate economic and non-economic issues into a single Left-Right dimension, which is "the common way in which voters, media, candidates, and officeholders describe and define the politics of the era" (Aldrich, Dorobantu and Fernandez, 2010, p.5) . Such an approach assumes the Left-Right dimension to be a conceptual constant, even if it may be associated with different clusters of issues and values in different places and at different times. However, the assumption that these sets of issues and values are indeed associated with one another in the minds of voters and political elites alike would benefit from empirical verification.
This leads to the wider question of how we operationalise policy dimensions in empirical research. A significant body of research has attempted to place political parties along a number of ideological scales and has used a variety of methods in order to define each scale and place each party. Approaches that assume a single aggregate Left-Right scale as given tend to rely on the subjective impressions of experts (Castles and Mair, 1984) or ordinary citizens (Aldrich et al., 2010) to locate parties on this scale. Some studies develop this approach further by exploring the policy areas that experts use to define the Left-Right scale in different national settings (Huber and Inglehart, 1995; Benoit and Laver, 2007) . Warwick uses expert surveys to locate party positions along three pre-given scales (Left-Right; clerical-secular or libertarian-authoritarian; and materialist-post-materialist), and (optionally) one extra self-defined scale (Warwick, 2005) . Similarly, Kitschelt and his colleagues use elite surveys to position parties in Central and Eastern Europe along Left-Right and GAL-TAN scales that are defined according to certain pre-selected issue areas (Kitschelt et al., 1999) . Another approach is to use data from content analysis of party manifestos to locate parties along one or more scales; Budge, Robertson and Hearl use a two stage factor analysis to identify latent ideological dimensions from data generated by this method (Budge et al., 1987) .
Hitherto, both the analysis of the dimensionality of the policy space and party mapping have mostly focussed on the United States, Australasia and the European core, including, more recently, Central and Eastern Europe (see, for example, Castles and Mair, 1984; Kitschelt et al., 1999) . However, this study will compare four rather diverse national or subnational entities from three regions in which these approaches are more rarely used, despite the fact that political parties are widely studied here. These entities are Scotland (northern Europe), Cyprus (south-eastern periphery of Europe), Brazil (Latin America) and Peru (Latin America). The method used is to exploit an online platform called a Voting Advice Application (VAA) deployed prior to significant elections in each entity to generate opinion data. The data consists of the responses of users to VAA issue statements. Factor analysis combined with Mokken Scale Analysis will first be used to extract latent policy dimensions from it. Party supporters will then be identified from amongst the VAA users and mapped according to any policy dimensions that are found to be relevant. In this way, we will attempt to identify the ideological profiles of what V.O. Key describes as "the party in the electorate", i.e. rank and file supporters of parties as opposed to officeholders or policy-makers (Key, 1964) .
The paper will proceed as follows. First a brief overview will be provided of Voting Advice Applications (VAA), and the potential of this device as a data gathering tool will be flagged. Second, using data generated from VAAs deployed in the four countries, factor analysis and Mokken Scale Analysis will be used to identify the most pertinent policy dimensions in the ideological space. Using these methods, I shall show that the Left-Right dimension and the GAL-TAN dimension do indeed have some empirical relevance in the countries concerned. To further illustrate the potential benefits of this method for political scientists, I shall then identify from our data samples those users that expressed affiliation towards one or other political party and from there shall attempt to plot the positions of party supporters according to the policy dimensions we identify. The position of each party on the ideological map will then be compared. Finally, I will provide an overview of the findings in the form of a short conclusion.
Voting Advice Applications (VAAs)
During the past decade, VAAs have been employed in a number of diverse national settings, first and foremost as a device to help voters decide who to vote for on the basis of their policy preferences. Typically, the online questionnaire consists of approximately 30-40 policy statements on which parties' or candidates' positions are coded, either by academic experts or by the parties and/or candidates themselves. Users navigate the VAA website and then indicate the extent to which they agree with each statement (typically on a four-or five-point Likert scale) and the device then produces some kind of profile of candidates/parties according to the extent of concordance with user responses.
Recent scholarly work on VAAs has focussed on issues relating to their design and application, rather than their potential as a research tool. Topics of research include the relevance of ideological dimensions such as Left-Right and GAL-TAN for statement selection (Costa Lobo et al., 2010) , the potential impact of VAAs on voting behaviour (Fivaz et al., 2010) and the coding of political parties (Trechsel and Mair, 2011; Wagner and Ruusuvirta, 2011) . However, given that they can generate very large datasets that contain the policy preferences of a large number of users 2 , VAAs provide an immense source of empirical data that could be of great interest to students of political behaviour. Work to exploit such data has so far been rather limited; exceptions include a descriptive summary of how voters are advised (Costa Lobo et al., 2010) and a rather more thorough-going analysis of the impact of VAA recommendations on stated voting intention (Wall et al., 2012) . It is the aim of this paper to fill this gap by using VAAgenerated data to map the policy space in four different national settings.
One immediate question that arises with VAAs is the issue of sample representativeness. Typically VAAs are accessed by a self-selected sample of relatively well-educated (and disproportionately young or middle-aged) voters and cannot therefore be considered to be a representative sample of the electorate. Can we, therefore, make reliable inferences about the population at large from data provided by such a nonrepresentative sample? Evidence suggests that the method of applying factor analysis followed by Mokken Scale Analysis prove robust insofar as the dimensions or scales extracted remain relatively unaltered when the method is repeated on an artificial sample that has been sampled to approximate the voting preferences of the population at large (Wheatley et al., 2012) . Further discussion of the representativeness issue is provided later in the paper.
Another potential pitfall relates to the use of VAAs for mapping party supporters according to various policy dimensions, which is one of the aims of this paper. Here the problem is that the VAA is marketed as -and indeed its purported function is -a tool that is used by voters who have not yet decided how to vote. Surely, therefore, it cannot purport to tell us anything about the policy orientations of party supporters? However, the reality is that voters fill in a VAA for a wide variety of reasons, often because they have a general interest in politics and elections, or even out of sheer curiosity. Welldesigned VAAs, such as those that are the focus of this paper, contain within them supplementary questions that distinguish between "party supporters" and "floating voters", by allowing users to declare whether or not they have a preferred party.
The experiment
In the experiment that forms the basis for this paper, VAAs were deployed in four different national settings: in Brazil and Peru during the run-up to the first round of presidential elections that took place in each country on 3 October 2010 and 10 April 2011 respectively, in Scotland before the elections to the Holyrood parliament on 5 May 2011, and in Cyprus before the parliamentary elections of 22 May 2011. 3 In each case the VAA was operational for approximately 4 weeks prior to the election. Respondents who filled it in were asked to give their opinion on a set of thirty policy statements that were designed by local experts to reflect the most salient political issues of the time and to cover a wide range of issue topics, including economic policy, law and order, immigration, environment, as well as issues relating to national sovereignty and/or the rights of national minorities. For each policy statement respondents were offered a fivepoint Likert scale: "Completely Agree", "Agree", "Neither Agree nor Disagree", "Disagree", and "Completely Disagree". In addition a user could indicate "No Opinion". At the same time, parties (in the case of parliamentary elections) or candidates (in the case of presidential elections) were also coded on each of the thirty policy statements by experts and by representatives of the candidates/parties themselves and the VAA matched the responses of each user with the expert coding for each party in order to find the party that corresponded best to the user's policy preferences.
Respondents were asked to provide additional details, such as age, sex, party affiliation and voting intention. For party affiliation, the option "none" was always available. They were also asked why they intended to vote for their party or candidate of choice, and in each case at least one of the options available was concordance with the policies or ideology of the party or candidate. Those that a) expressed a particular party affiliation, and b) claimed to vote for reasons of policy/ideology were flagged as "core" party supporters and were subsequently used in the party mapping process. 4 All the data provided by respondents were stored for analysis. In all cases a relatively large dataset was generated. In Table 1 , the left hand column shows the total number of entries, while the right hand column shows the number of completed entries after extensive cleaning (for details of how the cleaning procedure was carried out, see the Appendix). In order to identify latent policy dimensions from the four datasets, we first generated a matrix of polychoric correlations on the user response data. We then performed a factor analysis (principal factors in STATA) using the matrix as input. This method of dimension reduction is particularly appropriate for ordinal or categorical data. The number of dimensions extracted was based on the eigenvalues associated with each factor (for details, see the Appendix). After the number of factors to extract had been identified, a varimax rotation was used to best identify groups of items that measured more or less the same concept. The next step was to group together all items that loaded onto the same dimension with a loading of at least 0.4 (or below -0.4) and perform Mokken Scale Analysis (MSA) on those items to determine whether or not they could be combined to form a single scale that conforms to the monotone homogeneity model (Mokken, 1971; van der Ark et al., 2008) . A lower bound for the item scalability coefficient (Hi) was set at 0.3 and if a single item loaded onto two scales of similar strength, this item was considered to be ambiguous and discarded from further analysis. In this way scales were constructed that corresponded best with the main dimensions extracted from the factor analysis.
The dimensionality of the policy space
Tables 2, 4, 6 and 8 (overleaf) show the policy dimensions extracted through factor analysis with varimax rotation in Brazil, Peru, Scotland and Cyprus. These dimensions are listed in the tables as dim 1, dim 2 and (if necessary) dim 3 in the order that they were extracted. All weightings greater than 0.4 are highlighted in bold, as they indicate that a particular issue statement is particularly important with respect to a given dimension.
Tables 3, 5, 7 and 9 show the items that belong to the corresponding Mokken scales. Altogether, two dimensions were extracted from the Peru and Cyprus datasets, while three were extracted in the Brazil and Scotland datasets. In all four cases, at least one dimension was, broadly speaking, found to represent the traditional Left-Right divide between free market liberals and state interventionists, while another represents a spectrum of values belonging to the so-called GAL-TAN dimension identified above. In Brazil, two dimensions relating to the economy were extracted, both of which appeared to represent some kind of Left-Right axis. In Scotland the third dimension extracted appeared to relate to Scottish independence. Looking at each dimension on a case-bycase basis from Tables 2-9, we can now describe each case in rather more detail. Items 24 and 28 could be scaled with both the first scale (Dim1) and the third Scale (Dim 3) with Hi>0.3. As such they were deemed ambiguous and dropped. 
Brazil
The first dimension extracted from the Brazil dataset from factor analysis is found to be very much related, directly or indirectly, to the role of the state in regulating the free market. Items 3, 4, and 5 in Table 2 make explicit reference to the role of the state, while Items 6, 7, 8, 28 and 29 are rather broader value questions in which the role of the state is implied. Items 14 and 18 relate to the direction of Brazilian foreign policy, although Item 18 suggests that foreign policy may be seen through the lens of whether or not to allow foreign companies to exploit Brazil's natural resources, which clearly relates to how the economy should be regulated. Items 3, 4, 6, 7 and 14 belong to a single scale, according to MSA (see Figure 3) . The third dimension extracted also relates to economic policy, specifically welfare provision; Items 21, 22, 24 and, indirectly, Item 10 all relate to welfare provision (Table 2) . Items 10, 21 and 22 form a single Mokken Scale (Table 3) . Both the first and the third dimensions, especially the first, appear to correspond to what is generally understood as a Left-Right axis in terms of economic policy, with positive loadings on both dimensions corresponding to "left-wing" issue statements and negative loadings corresponding to "right-wing statements" in Table 2 . Social issues relating to personal morality would appear to load onto the second dimension extracted; specifically these issues concern the use of soft drugs (Item 1), homosexuality (Item 25), religion (Item 26) and abortion (Item 27). All these four items are found to form a single scale when MSA is applied. This dimension would appear to correspond to the GAL-TAN dimension identified in the literature.
Peru
In Peru, as in Brazil, the first dimension extracted corresponds to the regulatory role of the state (Items 1, 3, 4 and 11 in Table 4 (Table 5) .
Scotland
Three dimensions were extracted from the Scotland dataset (see Table 6 ). The first dimension extracted relates closely to the traditional notion of Left versus Right in the economic sense, as it covers issues such as personal responsibility versus responsibility of the state (Item 25), public services (Items 26-30) and deficit reduction (Items 7 and 10). It also includes the relative benefits of economic growth and quality of life (Item 8). Items 7, 10, 25, 27 and 28 can be combined to form a single Mokken scale (Table 7) . The second dimension very much relates to issues linked with the GAL-TAN dimension, specifically law and order (Items 1, 2, 3 and 5), membership of the European single currency (Item 16), the environment (Item 17) and immigration (Item 21). Five of these items -Items 1, 2, 3, 5 and 21 -form a single Mokken scale. Finally the third dimension extracted has a very specific meaning in the Scottish context; attitudes towards Scottish independence. Items 12 and 14 both relate to this issue and load strongly onto this third dimension. It is noteworthy that the issue of whether to continue to build and use nuclear power stations (Item 19) also load onto this dimension, rather than onto the GAL-TAN dimension, onto which environment-related issues are supposed to load. Most likely this is because nuclear power is seen by many pro-independence Scots as an imposition from London. Similarly, the Trident submarine-launched nuclear ballistic missile system (Item 22), which is based on Scotland's west coast, is opposed by Scottish nationalists and viewed as an issue relating to Scottish sovereignty and therefore loads onto the independence dimension. Although, as one would expect with issues of defence, it also loads onto the first (GAL-TAN) dimension, it forms a much stronger Mokken scale with the "independence" Items 12, 14 and 19 than with the five GAL-TAN items identified above.
Cyprus
Most of the issue statements that load onto the first dimension extracted from the Cyprus dataset relate to the GAL-TAN dimension ( (Table 9) .
Mapping party supporters
The Mokken Scales shown in Tables 3, 5, 7 and 9 enable us to assign a value between 0 and 1 to each user with respect to all three dimensions extracted. Details of how this was done are provided in the Appendix. All dimensions were normalised in such a way that values close to 0 were associated with the Left (so that they would occupy a left position if represented graphically) and with the GAL end of the GAL-TAN axis and values close to 1 were associated with the Right and with the TAN end of the GAL-TAN axis. The next step was to identify the core supporters of all significant parties in the manner described above. Only those parties in which a) at least 100 core supporters could be identified from our sample, and b) won at least 3% in the corresponding parliamentary elections (which took place simultaneously with presidential elections in Brazil and Peru) were included for analysis. 5 The parties in all four cases that were included for analysis, together with the number of core supporters identified for each party, are shown in Table 10 . Tables 11-14 show the means and standard deviations for core ideological supporters of each party with respect to the relevant dimensions in all four cases, as well as the means and standard deviations for the entire sample. The more ideologically coherent the supporters of a particular party are, the lower the standard deviation of that party's supporters with respect to that of the entire sample. Figures 1-4 represent these values in a graphical format. In the case of Brazil, the second economic dimension is not mapped because it distinguishes poorly between party supporters (see Table 11 ). For Brazil, Peru and Cyprus the positions of party supporters are therefore mapped on just two dimensions: the main economic Left-Right axis (labelled x in the maps) and the GAL-TAN axis (labelled y). For Scotland, where the third dimension (labelled z) relating to Scottish independence is important in discriminating between party supporters, three maps are included (x versus y, x versus z and y versus z). The mean party supporter is marked by a point labelled with the party's abbreviation (see glossary) and the standard deviation of the values of that party's supporters on each dimension is indicated by an ellipse in which the radius in each dimension is equal to the standard deviation along that dimension. The features of the party maps in each case can be summarised as follows:
Brazil
In Figure 1 , the four parties analysed are more or less distributed along a line running from the bottom left quadrant of the map to the top left at an angle of approximately 30 degrees with the horizontal. Taking a position significantly to the left of centre along the economic axis and clearly on the GAL side of the GAL-TAN axis are the supporters of the Partido dos Trabalhadores (PT, Workers' Party). This would appear logical given that the PT is the main left-wing party in Brazil. In the centre is the Partido Verde (PV, Green Party), which, unlike its counterparts in Europe takes a more or less centrist position in economic policy, and despite being strongly committed to environmental issues, its presidential candidate, Marina Silva, is an evangelical Christian and tends to take a conservative viewpoint on a number of social issues, such as abortion. It is unsurprising, therefore that PV supporters also hold a centrist position on the GAL-TAN axis. The Partido da Social Democracia Brasileira (PSDB, Brazilian Social Democracy Party) is most the important opposition to the governing PT and, despite its name, is centre or centre-right, rather than left, in accordance with the position its supporters occupy on the map. Finally, the Democratas (DEM, Democrats) are considered to be the main right-wing party in Brazil and the positions of the supporters of this party on the map once again conform to this orientation.
Peru
Parties in Peru are generally poorly institutionalised (Cotler, 1995, p.17) and are often hard to associate with any clear ideology or political programme. Many are created merely to promote the presidential ambitions of certain individuals; the Partido Nacionalista Peruano (PNP, Peruvian Nationalist Party), Fuerza 2011 (F2011, Force 2011), Peru Posible (PPos, Possible Peru), were all founded in recent years to support the candidatures of Ollanta Humala, Keiko Fujimori and Alejandro Toledo, respectively. The only two historical parties that retain significant strength today are the Partido Aprista Peruano (PAP, American Popular Revolutionary Alliance, also known as APRA), originally founded in 1924, and the Partido Popular Cristiano (PPC, Christian People's Party), founded in 1966. PAP was originally considered to be a social democratic party, although President Alan Garcia, who belonged to the party, pursued policies often considered as right-wing during his presidency of 2006-11 by allowing foreign corporations to enter indigenous lands to exploit natural resources and then cracking down violently on indigenous protesters. The PPC is generally considered to be centreright and conservative and this appears to be confirmed by the position of its supporters in Figure 2 as the most right-wing. The location of supporters of the PNP to the left of the map is also to be expected, given Humala's strong anti-capitalist rhetoric. The other parties are hard to distinguish on Figure 2 , although most are vaguely centrist or centreright. This reflects the fact that they have no clear policy profile.
Scotland
The maps in Figure 3 show that parties in Scotland take fairly well-defined ideological positions. In terms of the x (Economic Left versus Right) and y (GAL-TAN) dimensions, the two main parties in Scotland, the Scottish National Party (SNP) and the Scottish Labour Party, occupy somewhat similar positions, although SNP supporters are both somewhat more right-wing in economic terms and rather more liberal in social terms than Labour supporters. The dimension that best differentiates these two parties, however, is the z (independence) dimension with SNP supporters (unsurprisingly) significantly more pro-independence than Labour supporters. Amongst the smaller Scottish parties, the Scottish Conservative Party and the Scottish Green Party represent two extremes; Conservative supporters are by far the most right-wing party in economic terms (high values of x), are the most hardline on social issues such as crime and immigration (high values of y) and are even more unionist than Labour supporters (high values of z). Green Party supporters, on the other hand, are at the opposite end of the spectrum with respect to all three axes; they are the most economically left-wing, the most socially liberal and are also pro-independence (albeit slightly less so than the SNP). Finally, supporters of the Scottish Liberal Democrats are at the same time more economically right-wing and more socially liberal than both Labour and the SNP, but are neither as socially liberal as Green supporters nor as economically right-wing as Conservative supporters. Liberal Democrat supporters are also mildly anti-independence, although their view on the matter are not as strong as either Labour or Conservative supporters. Overall, these findings are very much in conformity with how Scottish parties are conceptualised, both by experts and by the general public. The Green party is strongly left-wing, while the Conservative Party is considered to be the most right-wing party. The SNP is distinguished by its proindependence stance, while Scottish Labour has in recent years both moved to the right in economic terms and has become more hardline on social issues, reflecting the "New Labour" rhetoric that has guided the London-based party since Tony Blair's victory in 1997. Since their coalition with the Conservatives in Westminster, the Liberal Democrats are generally considered to be centre-right in terms of economic issues, but remain libertarian on social issues.
Cyprus
The main feature observed in Figure 4 is the sharp polarisation between supporters of Anorthotikon Komma Ergazomenou Laou (AKEL, Progressive Party of Working People) on the one hand and the other (centrist and right-leaning) parties on the other. AKEL is a communist party that strives for rapprochement with Turkish Cypriots and it is therefore unsurprising that its supporters are to be found towards the left of the political spectrum in economic terms and at the "GAL" end of the GAL-TAN scale. The most ideological coherent party on the centre-right is Evropaiko Komma (Evroko, the European Party), which, despite its name, is populist, economically right-leaning and nationalist, and is plotted where one would expect it to be, towards the top right-hand corner of the map. Dimokratikos Sinagermos (DISY, the Democratic Rally) is the main centre-right party and is presently the largest party in parliament; economically it is strongly on the right of the spectrum but is less nationalist than EVROKO (EVROKO was formed after a split in DISY over the Annan Plan in which the faction that later formed part of EVROKO bitterly opposed the plan). Dimokratikon Komma (DIKO, the Democratic Party) defines itself as a centre party, and Kinima Sosialdimokraton (Movement for Social Democracy, EDEK), despite being a member of the European Socialist Party and Socialist International, moved to the centre after the party's Trotskist youth wing (EDEN) was expelled from the party in the early 1980s. All these positions are fairly consistent with the positions of party supporters as illustrated in Figure 4 .
Cross-case comparison
The dimensions that were identified from factor analysis and Mokken Scale Analysis should reflect, at least in part, the ideological cleavages present in society in each case. It is widely acknowledged that such cleavages are rather weak in Peru and Brazil in comparison with European countries, and even in relation to other Latin American countries such as Chile and Uruguay (Torcal and Mainwaring, 2003; Jones, 2005; Bornschier, 2009 ). Our analysis would tend to confirm this; the dimensions extracted are clearer and more unambiguous in the cases of Cyprus and Scotland than in the cases of Peru and Brazil. From the Peru data, only nine items were scalable using MSA, while for Brazil twelve items were scalable, for Scotland fourteen and for Cyprus seventeen, suggesting that user responses were more random and less structured in the first two cases compared with the last two. Also of interest is the nature of the dimensions that emerged. In all four cases a LeftRight dimension based on the role of the state, on the one hand, and/or private enterprise, on the other, was extracted. However, some subtle differences in the nature of this dimension could be observed between cases. In Brazil and Peru, issues relating to foreign relations appeared to load onto it because of the existence of a discourse on the exploitation of natural resources by foreign companies. It is noteworthy that in Peru a number of "traditional" Left-Right issues, such as taxation and spending (Items 7, 13 and 14) , the ability of companies to hire and fire workers (Item 5) and even the role of the market (Item 2) did not load onto this dimension, while issues revolving around foreign relations, trade and the use of natural resources clearly did. The nature of socalled GAL-TAN dimension also varies from case to case. In Brazil and Peru, issues relating to ethics and morality dominate this dimension, possibly reflecting the role of the Catholic Church and a religious-secular divide. This would tend to confirm the findings of authors who point to the recent emergence of ideological divides in Latin America based on issues such as religiosity and abortion (Moreno, 1999, p.22) . In Scotland, questions of immigration and law and order form the backbone of the GAL-TAN dimension, while in Cyprus, the "Cyprus question" on the future status of Cyprus, as well as issues relating to defence and immigration prevail. This latter finding is unsurprising given that critical questions on the relationship between Greek and Turkish Cypriots have bedevilled the island throughout the past half century. Finally, despite the letter "G" in GAL from "green", environmental issues do not appear to load strongly onto the GAL-TAN dimension in any of the cases.
In the previous section we saw how the positioning of party supporters along two or three dimensions more or less corresponded with the expected positions of these parties in terms of their programmes. However, we also saw how, especially in the case of Peru, the positions of the supporters of some parties were rather vague and poorly defined (Figure 2 ). We would expect that the distinctiveness of the policy preferences of party supporters would depend on the nature of the linkages between parties and citizens. Kitschelt et al. identify three types of linkages: programmatic linkages, in which voters identify with the values or policies of a given party, clientelistic linkages in which supporters of the party are motivated by the promise or delivery of public goods to their communities (patronage) and charismatic linkages in which voters are attracted to the party due to the charismatic appeal of the leader (Kitschelt et al., 1999, pp.47-48) . Comparing the maps of party supporters across the four countries, we can see from Figures 1-4 that the ideological profile of party supporters is significantly more coherent and well-defined in the two European cases than in Peru. Brazil, in this respect, would seem to take an intermediate position. This would appear to suggest that programmatic linkages are more important in the European cases, while in Peru voter-citizen linkages are more often based on either clientelism or the charismatic appeal of a leader than with the policy programme of the party (Cotler, 1995) . In Peru, even when voters wish to select the parties that promote "their" policies, they may find it difficult to identify such parties.
The insights we can glean from the Latin American cases also reveal certain limitations regarding the representativeness of the data we obtain. Despite the fact that Brazil is regularly cited as a case in which the programmatic structuring of political parties is weak (Cotler, 1995; Mainwaring, 1995) , party supporters who completed the VAA still seem to share reasonably clear ideological profiles. However, it is quite possible that parties form different types of linkages with citizens from different sectors of the population. As Kitschelt and his colleagues point out, "politicians and parties may combine different modes of accountability in complex 'portfolios' in which different affective and rational mechanisms are deployed simultaneously or in a differentiated fashion targeted at different constituencies, for example, party programs and clientelistic exchange" (Kitschelt et al., 2010, pp.20-21) . Thus, our Brazilian sample, drawn as it is disproportionately from relatively youthful, urban and well-educated sectors of society 6 , far more than less advantaged members of society, may be attracted by party programmes. The effect of this may be to produce a clearer ideological profile for Brazilian parties than may have been the case if rank-and-file supporters had been sampled.
In societies with (relatively) high and equal levels of education and therefore (relatively) equal access to information amongst most citizens, the sampling bias may not matter much for our analysis, due to the rather insignificant differences between the sample and the rest of the population. An analogous study draws on response data generated by the 2011 Scottish Vote Compass (on which this paper also draws) and repeats the dimension extraction procedure on a sub-sample of users that were extracted from the dataset in proportion to their vote intention in such a way as to replicate the voting behaviour of Scottish voters on polling day. Applying the same methodologies of dimension extraction as used in this paper both to the complete (clean) dataset of Scottish VAA users, and to the smaller, politically representative sample, it finds that the two samples produce almost identical results (Wheatley et al., 2012) .
7 However, in societies in which a significant segment of society is less well-educated and, more importantly, not well-informed about the political sphere at national level, we should be sceptical about whether our conclusions can be applied to the wider population and accept that they may only tell us something about a mainly urban, well-educated and politically engaged subset of society. Such a proviso should apply in particular to Peru and Brazil.
A key aim of this paper has been to identify latent dimensions from users' responses to 30 issue statements. However, a critic could counter that the local experts who designed the questionnaire may have chosen these thirty statements on the basis of their pre-conceived ideas about the dimensions that underlie the policy space. The risk is that the dimensions extracted tell us less about the political orientations of users and more about the assumptions of the questionnaire designer. While we recognise this risk, it should be pointed out that around half of the issue statements (in the cases of Cyprus and Scotland) or even more (in the cases of Peru and Brazil) are found not to belong to any salient dimension at all, suggesting that many of the issue statements selected are idiosyncratic issues that arise in the election campaign and therefore do not reflect any intentional "ordering" on the part of the designer. Moreover, items in all questionnaires were subdivided into between four and seven topic categories (e.g. Economy, Law and Order, Society, Environment). While it is beyond the scope of this paper to go into the details of technical design, the important point is that items listed under the same category often did not load onto the same dimension. Thus, items under the category "Society" loaded onto at least two different dimensions in three out of four cases (three different dimensions in the case of Scotland). Similarly, no consistent pattern could be discerned between items in the category "Environment" in the three cases in which this category was used (all except Peru). If the designers did indeed base their questions around pre-conceived policy dimensions, one would expect issue statements in each designer-imposed category to be congruent with one another in terms of users' evaluations. However, we do not observe this because each item is chosen according to its salience in the election campaign, not by virtue of its relationship with other items or with any underlying policy dimension.
Conclusion
In this paper, data extracted from VAAs were used to identify underlying policy dimensions in four widely different national and sub-national contexts and to map the positions of party supporters in the space defined by these dimensions. The paper does not claim that using this method of party mapping is superior to existing methods, such as surveys of party elites or comparison of manifestos; instead it makes the rather more modest claim of adding to the existing repertoire of methods. Given that party supporters who complete VAAs are typically well-educated and interested in politics, this method focuses on the intermediate level in the hierarchy of political parties, between rank-andfile supporters that may be attracted by non-programmatic appeals, on the one hand, and party elites, on the other. The analysis provided above has shown that the two-dimensional model of ideological space does indeed have some empirical validity in the four cases studied in this paper. In all cases a Left-Right dimension based on the desired role of the state with respect to the free market, as well as a GAL-TAN dimension, based on social, moral, national and/or environmental issues could be identified. In Brazil, a second economic dimension was identified, although it was not clear why VAA users perceive the issues embodied by this dimension as independent from the issues of the main Left-Right axis. In Scotland, a third dimension relating to the relationship between Scotland and the rest of the United Kingdom was observed.
The identification of ideological dimensions enabled us to plot the positions of party supporters in all four cases on maps defined by two (or three) axes: x (based on the main Left-Right scale), y (based on a GAL-TAN scale) and z (in Scotland, associated with Scottish independence). The maps identified a polarisation of party supporters in Cyprus, clear policy niches for each party's supporters in Scotland, somewhat more vague ideological trends amongst party supporters in Brazil and a rather fuzzy and inchoate profile in Peru.
Hitherto, research on VAAs has concentrated on technical issues relating to VAA design as well as the potential impact of such platforms on voting behaviour. This is both welcome and inevitable in a new field of research, but should be considered a first stage. The time is now ripe to extend the field of study to make it relevant to some of the more traditional concerns of political science, especially in the field of political behaviour and party politics. By showing how VAAs can be used not only as a voting aid but as a tool to generate valid data for research purposes, this paper has made a modest contribution in this direction. We would expect that in the future, VAA-generated data will be used far more extensively in this direction. However, as this paper has also made clear, researchers also need to be aware of the limitations of VAA data and should use it to supplement, rather than replace, the existing repertoire of research tools in the study of political behaviour.
Appendix: Technical issues
Cleaning
User responses from each VAA were coded numerically. For responses to issue statements the response "Completely Agree" was coded with the value 4, "Agree" -3, "Neither Agree nor Disagree" -2, "Disagree" -1 and "Completely Disagree" -0. "No opinion" responses were treated as missing values. Before carrying out any analysis, the data was cleaned by excluding the following entries: 1) all cases in which the time taken to complete the 30 issue statements was less than 120 seconds; 2) all cases in which the time to respond any one issue statement was less than two seconds; 3) all cases in which the time taken to respond to three or more issues statements was less than 3 seconds 8 ; 4) all cases in which the respondent answered fifteen successive issue statements in the same way. Finally, to make provisions for cases in which an individual completes a questionnaire more than once, a filtering technique was used to identify multiple entries from the same computer, which were then removed.
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Dimension reduction
The dimension reduction technique used was the principal factors method of factor analysis, available on STATA. However, this method assumes the variables on which factor analysis is performed to be continuous and to follow a multivariate normal distribution. With categorical variables, such as user responses to VAA items, this assumption may not hold. A two-step method was therefore employed: first a polychoric correlation matrix was generated from the user responses and factor analysis was then performed using the matrix as input. 10 To identify the number of dimensions to extract, the method used was to examine the scree plot of eigenvalues against the factor number. Once the scree plot began to level out, no further factors were extracted (see Figure A1 ). The eigenvalues of the first six factors for each of the four cases extracted are shown in Table A1 . All eigenvalues that differ from the subsequent eigenvalue by less that 0.5 are shaded in grey. The number of factors extracted in each case corresponds to the number of cells from the top cell to the last unshaded cell (inclusive). 
Forming Mokken scales
Mokken scales were formed from response items coded from 0 (completely disagree) to 4 (completely agree) and from reversed response items in which the coding was reversed so that 0 represented the response "Completely Agree" and 4, "Completely Disagree". Most scales would therefore be formed from a combination of original and reversed items, depending on the "ideological direction" of the item. User scores for each dimension were obtained by summing the response values for each item belonging to the corresponding Mokken scale and was then divided by a factor of 4 times the number of items in the scale to produce a value of between 0 and 1.
Notes
1 Both the directional and proximity models of electoral choice assume that voters choose a party or candidate by virtue of their relative positions compared to that party or candidate on certain issues of policy. Typically they are based on a spatial model of voting whereby interrelationships between voter and candidate/party on individual issues are aggregated into a multidimensional policy space. See, for example, Rabinowitz and MacDonald (1989) and Westholm (1997) . Of course, in the cases of Brazil and Peru, where the elections were presidential rather than parliamentary, voters were asked why they voted for their candidate of choice. Nevertheless, for the purposes of this paper, it was assumed that if a voter supported a candidate because he/she identified with the policies or ideology of that candidate, his/her support for the chosen party was also the result of policy or ideological affiliation. Note also in Cyprus that two out of six options provided in the reason for voting question were considered to indicate proximity to the party in terms of policy or ideology. These options were that the reason for voting was based on: a) the ideological identity of a party, b) the party's programme. In the other three cases, just one option was available, and this indicated sympathy towards the party or candidate's policies. Despite the different criteria, the proportion of policy/ideology voters was more or less the same amongst the Cyprus sample as amongst the other three samples.
5
In Peru it was not possible to identify the share of the vote won by each party, because most parties stood in the elections as part of an alliance with other parties. For this reason the leading party in each electorally significant alliance was considered, together with those historic parties that stood as part of an alliance and that are still believed to be influential (for example, the Partido Popular Cristiano or Christian People's Party). In Brazil, it was not possible to include the Brazilian Democratic Movement Party (Portuguese: Partido do Movimento Democrático Brasileiro, PMDB) because an insufficient number of users expressed affinity with this party. 6 53.1% of Brazilian users who declared their educational level (88.7% of the total) claimed to have higher education. The median date of birth was 1983. 7
In fact the dataset on which the earlier study draws (n=12,053) is slightly smaller that the dataset used in this paper (n=14,864), because it excludes all those users that do not answer questions about their age, gender, vote intention and party identification. However, this should make the data less representative, rather than more so, strengthening our conclusions. 8
This was not possible for the Brazil VAA, as the software for identifying the time taken to complete every individual question had not yet been installed. 9
A cookie was installed in the user web browser which identified multiple entries from the same machine and IP numbers were transformed into unique identifiers that could not be traced back to the user. Data from a user using the same computer as a previous user was retained only if personal data had been entered demonstrating that he/she was a different user. 10 For details of how to perform this analysis, see the answer to the FAQ "How can I perform a factor analysis with categorical (or categorical and continuous) variables?" UCLA Academic Technology Services, http://www.ats.ucla.edu/stat/stata/faq/efa_categorical.htm (accessed on 13 June 2012).
